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1
OPHTHALMIC APPARATUS

TECHNICAL FIELD

The present invention relates to an ophthalmic apparatus
for examining or measuring an examinee’s eye.

BACKGROUND ART

As an ophthalmic apparatus such as an eye refractive power
measurement apparatus, a corneal shape measurement appa-
ratus and a non-contact tonometer, generally known is a sta-
tionary-type apparatus which is used in a state where an
examiner and an examinee sit facing each other with the
apparatus placed between them. In this type of apparatus, a
monitor for displaying an observation image and the like of an
examinee’s eye is fixedly placed at the examiner’s side of the
apparatus with its screen approximately vertical. Then, the
examiner, being seated, operates the apparatus to perform
examination or measurement while observing the observa-
tion image of the examinee’s eye displayed on the monitor.
However, when the examiner has to provide assistance such
as lifting an eyelid of the examinee, the examiner has to
assume an unnatural position in order to provide the assis-
tance while observing the observation image of the examin-
ee’s eye displayed on the monitor, which is not easy.

The present invention has been made in view of the above
circumstances and has an object to overcome the above prob-
lems and to provide an ophthalmic apparatus by which an
examiner can provide assistance such as lifting an eyelid of an
examinee while easily observing an observation image of an
examinee’s eye displayed on a monitor.

DISCLOSURE OF THE INVENTION

To solve the above problems, the present invention is char-
acterized as having configurations described below.

An ophthalmic apparatus has a measurement part includ-
ing a measurement optical system for examining or measur-
ing an examinee’s eye, a fixed support part which supports the
measurement part to be movable, an observation optical sys-
tem provided in the measurement part and having an image-
pickup element, for observing an anterior segment of the
examinee’s eye, a monitor which displays an image of the
anterior segment picked up by the image-pickup element, and
a holding unit which holds the monitor to be movable with
respect to the measurement part or the fixed support part so as
to change a placement position of the monitor between a first
position where a screen of the monitor is approximately ver-
tical and a second position where the screen is approximately
horizontal.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a view showing a schematic configuration of an
ophthalmic apparatus consistent with the preferred embodi-
ment of the present invention;

FIG. 2 is a view showing a schematic configuration of a
mechanism for holding a monitor;

FIG. 3 is a view showing the schematic configuration of the
mechanism for holding the monitor;

FIG. 4 is a view showing a schematic configuration of an
optical system and a control system of the present apparatus;
and

FIG. 5 is a view showing a state where an examiner per-
forms measurement while standing at the side of the oph-
thalmic apparatus.
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BEST MODE FOR CARRYING OUT THE
INVENTION

A detailed description of one preferred embodiment of the
present invention is provided below with reference to the
accompanying drawings. FIG. 1 is a view showing a sche-
matic configuration of an ophthalmic apparatus consistent
with the preferred embodiment of the present invention.

An ophthalmic apparatus 1 is a stationary-type apparatus
used while being mounted on an electrically operated table 2.
The apparatus 1 is used in a state where an examiner and an
examinee sit on chairs facing each other with the apparatus 1
placed between them.

The apparatus 1 includes a base 10, a movable base 11
which is movable on the base 10 in a right-and-left direction
and a back-and-forth direction by tilting operation of a joy-
stick 14, a measurement part 13 which is movable on the
movable base 11 in a three-dimensional direction of the right-
and-left direction (hereinafter referred to as an X-direction),
an up-and-down direction (hereinafter referred to as a Y-di-
rection) and the back-and-forth direction (hereinafter referred
to as a Z-direction) by a three-dimensional movement part 16,
and a face supporting unit 12 which is fixed to the base 10 for
supporting a face of the examinee. In the movement part 16,
arranged are a'Y table which is movable in the Y-direction, a
Z table which is movable in the Z-direction and placed on the
Y-table, and an X table which is movable in the X-direction
and placed on the Z table. The measurement part 13 is placed
onthe X table and is moved in the three-dimensional direction
by moving the Y table, the Z table and the X table using a
motor or the like. A stopper mechanism 17 fixes the movable
base 11 to the base 10.

On the examiner’s side, which is the front side of the
measurement part 13, provided is a monitor 18 (a liquid
crystal display in this preferred embodiment) which displays
an image of an anterior segment of an examinee’s eye, which
is an observation image thereof, a measurement result and the
like. The monitor 18 is placed on the measurement part 13 in
an approximately vertical position (a standard position), and
is made so that its placement position can be changed/ad-
justed from the approximately vertical position to an approxi-
mately horizontal position.

Incidentally, the monitor 18 may also be provided either on
the movable base 11 or on the base 10. In other words, the
monitor 18 may be provided either on the movable part or on
the fixed part of the apparatus 1.

FIG. 2 and FIG. 3 are views showing a schematic configu-
ration of a mechanism for holding the monitor 18. In the
preferred embodiment, a free-stop hinge mechanism is used
as the mechanism for holding the monitor 18. In other words,
an L-shape metal fitting 21 is fixed to a frame 20 to which the
monitor 18 is fixed. The metal fitting 21 is attached to a first
arm 23a of a free-stop hinge 23. A shaft 22 of' the firstarm 23a
passes through a hole of a second arm 235 of the free-stop
hinge 23, the second arm 235 being fixed to a housing of the
measurement part 13. Then, by adjusting a space of a clear-
ance 23¢ of the second arm 235 while tightening a screw 234,
the shaft 22 is made to rotate when force is exerted thereon at
a predetermined level or more while made fixed by friction
when no force is exerted thereon. By such a mechanism, the
placement position of the monitor 18 can be changed/ad-
justed from the approximately vertical position indicated
with dotted lines to the approximately horizontal position
indicated with solid lines in FIG. 2, and the placement posi-
tion can be kept even in the approximately horizontal position
or even in an inclined position between the approximately
vertical position and the approximately horizontal position.
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Incidentally, the monitor 18 may be kept horizontal by a
click mechanism, a stopper mechanism or the like. In addi-
tion, the monitor 18 may be kept horizontal with a certain
inclination (an angle of about 10 degrees) with respect to a
horizontal direction because it is essential only for the exam-
iner to see the screen easily, for example, when using the
apparatus 1 while standing at the side thereof. In addition, the
monitor 18 may be kept vertical with a certain inclination (an
angle of about 15 degrees) with respect to a vertical direction
because it is essential only for the examiner to see the screen
easily, for example, when using the apparatus 1 while sitting
in front thereof.

FIG. 4 is a view showing a schematic configuration of an
optical system housed in the measurement 13 and a control
system of the apparatus 1.

An anterior-segment observation (image-pickup) optical
system: an image of an anterior segment of an examinee’s eye
E by infrared light sources 50 for anterior-segment illumina-
tion is picked up by a CCD camera 54 being an image-pickup
element via a half mirror 51, a half mirror 52 and an image
forming lens 53. The anterior-segment image picked up by
the CCD camera 54 is displayed on the monitor 18.

A fixation target presenting optical system: light through a
fixation target 66 from a visible light source 65 for fixation
target presentation heads for the eye E via a projection lens
67, the half mirror 52 and the half mirror 51. Atthe time of eye
refractive power measurement, the projection lens 67 is
moved in a direction of an optical axis L1 to fog the eye E.

An eye refractive power measurement optical system:
measurement light from an infrared light source 70 for eye
refractive power measurement is projected onto a fundus of
the eye E while being scanned thereon via slits of a rotation
sector 71, a projection lens 72, a diaphragm 73, a half mirror
74 and the half mirror 51. The measurement light reflected
from the fundus is photo-received on a photo-receiving part
77 including a plurality of pairs of photo-receiving elements,
via the half mirror 51, the half mirror 74, a photo-receiving
lens 75 and a diaphragm 76. This eye refractive power mea-
surement optical system adopts a phase-difference method as
a measurement principle.

A corneal shape measurement optical system: measure-
ment light from infrared light sources 80 for corneal shape
measurement is projected onto a cornea of the eye E via spot
openings 81 and collimating lenses 82. The measurement
light reflected from the cornea is photo-received on the CCD
camera 54 via the half mirror 51, the half mirror 52 and the
image forming lens 53. Incidentally, the four light sources 80
are arranged having the optical axis [.1 as their center, the
optical axis [.1 being a reference optical axis for eye refractive
power measurement and corneal shape measurement. Two of
the light sources 80 are arranged in a direction horizontal to
the apparatus and the other two are arranged in a direction
vertical to the apparatus so that projection optical axes in the
horizontal direction and projection optical axes in the vertical
direction respectively intersect at a predetermined angle with
respect to the optical axis L1.

An alignment optical system: A corneal reflection image
by the light source 70 is picked up by the CCD camera 54 via
the half mirror 51, the half mirror 52 and the image forming
lens 53, and used as an alignment target in the X-direction and
the Y-direction. In addition, corneal reflection images by the
light sources 80 arranged in the horizontal direction are
picked up by the CCD camera 54 and used as alignment
targets in the Z-direction. Alignment light by infrared light
sources 85 for alignment in the Z-direction is projected onto
the cornea of the eye E via spot openings 86. Corneal reflec-
tion images by the light sources 85 are picked up by the CCD
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camera 54 via the half mirror 51, the half mirror 52 and the
image forming lens 53. Besides, the two light sources 85 are
arranged having the optical axis L1 as their center, and they
are arranged in the direction horizontal to the apparatus so
that projection optical axes thereof intersect at a predeter-
mined angle with respect to the optical axis L1.

Since the light from the light sources 80 is a parallel light
bundle, positions of the corneal reflection images hardly
change even if a working distance of the measurement part 13
(a distance in the Z-direction) with respect to the eye E varies.
On the other hand, since the light from the light sources 85 is
a divergent light bundle, positions of the corneal reflection
images change if the working distance of the measurement
part 13 varies. Accordingly, by comparing an interval
between the corneal reflection images by the two light sources
80 and an interval between the corneal reflection images by
the two light sources 85, an alignment state in the Z-direction
of the measurement part 13 with respect to the eye E can be
detected (see U.S. Pat. No. 5,463,430 corresponding to Japa-
nese Patent Application Unexamined Publication No. Hei6-
46999).

An output of the CCD camera 54 is connected to an image
processing/display control part 101, and the control part 101
detects and processes the corneal reflection images for align-
ment and corneal shape measurement. In addition, the control
part 101 controls the monitor 18 to display a screen. The
control part 101, the photo-receiving part (photo-receiving
element) 77, the movement part 16, a rotation knob 15 pro-
vided to the joystick 14, a switch part 110 arranged around the
monitor 18, and the like are connected to a main calculation
control part 100. The switch part 110 is provided with a
plurality of switches by which predetermined signals are
input, such as a switch 110qa to make a changeover between
measurement modes, a switch 11056 to make a changeover
between automatic alignment and manual alignment, a
switch 110c¢ for printing out the measurement result, a switch
1104 for deleting data, a plurality of switches 112 for input-
ting signals according to the respective measurement modes,
and two switches of a switch 111R and a switch 111L for
making a changeover of a display direction of the anterior-
segment image on the monitor 18 to a state where the display
direction is rotated 90 degrees clockwise and to a state where
the display direction is rotated 90 degrees counterclockwise.
In addition, the control part 100 has a function of obtaining
eye refractive power based on an output from the photo-
receiving element 77, a function of obtaining a corneal shape
based on the corneal reflection images detected by the control
part 101, a function of detecting alignment states in the X-, Y-,
and Z-directions of the measurement part 13 with respect to
the eye E based on the corneal reflection images detected by
the control part 101 to drive and control the movement part
16, and the like.

Next, operations by the apparatus 1 at the time of measure-
ment will be described hereinafter. As shown in FIG. 1, the
examinee is seated on the chair, and the examinee’s face is
fixed by the face supporting unit 12. The examiner usually sits
on the chair to face the examinee with the apparatus 1 placed
between them. In this case, the monitor 18 is brought to the
approximately vertical state so that the examiner can see the
screen easily while seated. The examiner, while observing the
monitor 18, performs the tilting operation of the joystick 14 to
move the movable base 11 in the X- and Z-directions so that
the displayed anterior-segment image is positioned at the
center of the screen, and performs rotating operation of the
rotation knob 15 to move the measurement part 13 in the
Y-direction. When the corneal reflection images by the light
sources 70, 80 and 85 are picked up by the camera 54, and the
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control part 101 is brought to a state where the alignment state
in the X-, Y-, and Z-directions can be detected, the automatic
alignment and automatic tracking are to be started. The con-
trol part 100 drives and controls the movement part 16 based
on the corneal reflection image by the light source 70 to move
the measurement part 13 in the X- and Y-directions. In addi-
tion, the control part 100 drives and controls the movement
part 16 based on the corneal reflection images by the light
sources 80 and the light sources 85 arranged in the horizontal
direction to move the measurement part 13 in the Z-direction.
When the alignment in the X-, Y-, and Z-directions is com-
pleted, the control part 100 automatically transmits a trigger
signal to perform the measurement. When a continuous mea-
surement mode of continuously performing the corneal shape
measurement and the eye refractive power measurement is
selected, the measurement is performed continuously.

Here, if the examinee has a drooping eyelid (an eye not
completely opened), the corneal reflection images cannot be
detected, so that the automatic alignment cannot be per-
formed, and neither can the subsequent measurement. Espe-
cially in the corneal shape measurement, the corneal reflec-
tion images cannot be detected, resulting in a measurement
error. In such a case, the examiner, as shown in FIG. 5, stands
at the side of the apparatus 1 and lifts the examinee’s eyelid
with one hand, and then lifts the frame 20 with the other hand
to bring the monitor 18 to the approximately horizontal state.
Accordingly, the examiner can easily observe the anterior-
segment image displayed on the monitor 18 while standing at
the side of the apparatus 1 and lifting the examinee’s eyelid.
In addition, the switch part 110 provided around the monitor
18 is also brought to the approximately horizontal state inte-
grally with the monitor 18, so that the switch part 110 can be
easily operated.

In addition, when the examiner presses either of the switch
111R or 1111, which is the one placed at the side where the
examiner stands, the image processing/display control part
101 controls to rotate the display direction of the anterior-
segment image on the monitor 18 90 degrees according to a
direction indicated by the pressed switch. In other words, if
the examiner performs the measurement while standing at the
right side of the apparatus 1 as shown in FIG. 5, a changeover
of'the display direction ofthe anterior-segment image is made
to the state rotated 90 degrees clockwise by pressing the
switch 111R. Accordingly, states of the examinee’s eye E,
e.g., the extent to which the eyelid is open, the extent to which
eyelashes cover the eye, and the extent to which a pupil is
enlarged, are made easier to observe, allowing proper treat-
ment to be performed. If the examiner performs the measure-
ment while standing at the left side of the apparatus 1, a
changeover of the display direction of the anterior-segment
image is made to the state rotated 90 degrees counterclock-
wise by pressing the switch 111L. Besides, pressing the
switch 111R or 1111 again restores the display direction of
the anterior-segment image.
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Incidentally, while described in the above is the case where
the examiner performs the measurement while standing at the
side of the apparatus 1, also in a case where the examiner
performs the measurement while standing to face the exam-
inee, it is convenient for the monitor 18 to be made approxi-
mately horizontal, which is needless to say.

Various modifications may be applied to the above pre-
ferred embodiment. For example, as a method of rotating the
display direction of the anterior-segment image 90 degrees
clockwise or counterclockwise, the monitor 18 in itself may
be rotated.

The invention claimed is:

1. An ophthalmic apparatus comprising:

a base;

a face supporting unit which is fixed to the base for sup-
porting a face of an examinee;

a measurement part which includes a measurement optical
system for performing one of examination and measure-
ment on an eye of the examinee with the face supported
by the face supporting unit and that is movable on the
base by operation of a joystick;

an observation optical system provided in the measure-
ment part and having an image-pickup element for
observing the examinee’s eye;

a monitor which displays an image of the examinee’s eye
picked up by the image-pickup element;

a frame to one side of which the monitor is fixed; and

a holding unit which is mounted on the measurement part
and holds the frame to be rotatably movable with respect
to the measurement part,

wherein the holding unit has a mechanism which holds the
frame to be rotatably movable between a first position
where the frame is approximately vertical for allowing
the monitor to face an opposite direction to the face
supporting unit, and a second position where the frame is
approximately horizontal for allowing the monitor to
face upward, and which holds the frame to be in a sta-
tionary state in at least one of the first position and the
second position.

2. The ophthalmic apparatus according to claim 1, further
comprising a changeover unit which makes a changeover of a
display direction of the image on the monitor by rotating the
display direction approximately 90 degrees clockwise or
counterclockwise.

3. The ophthalmic apparatus according to claim 2, wherein
the changeover unit includes a display control part which
controls a screen of the monitor.

4. The ophthalmic apparatus according to claim 1, further
comprising a switch part which is placed on the side of the
frame on which the monitor is placed and includes a switch to
be operated while the image on the monitor is observed.



